Induction of acquired immunity requires the coordinated interplay between cells of the innate immune system and naive lymphocytes, which occurs in the supportive environment of secondary lymphoid organs. Unlike T cells that have processed antigens presented to them by dendritic cells, naive B cells require antigen in its native conformation, preferentially in the form of immune complexes. B cell maturation also differs from that of T cells in that it is likely dictated by subsequent interactions of newly activated B cells with T cells at the B cell-T cell border and not by the initial route of encounter with antigen. This apparent elasticity in the form of antigen required for B cell activation is consistent with the existence of several potential routes of antigen transport and delivery to B cell follicles through which most naive B cells circulate. Recent evidence suggests that antigen diffuses passively into B cell follicles (Pape et al., 2007) . This process is likely to be limited to small molecules due to the structural constraints imposed by the conduit system, at least in the absence of an adjuvant, such as endotoxin, that could enhance permeability of the subcapsular barrier. A second route of antigen transport and delivery involves the presentation of native antigen by dendritic cells positioned adjacent to high endothelial venules, which have access to newly arrived naive B cells (Qi et al., 2006) . A third route is highlighted by Junt et al. (2007) in a recent issue of Nature and by two other recent studies (Carrasco and Batista, 2007; Phan et al., 2007) . These papers show that early delivery of antigen to B cell follicles involves a subset of specialized macrophages located at the subcapsular sinus (SCS) of lymph nodes (Figure 1 ).
Multiphoton intravital microscopy of lymph nodes has revolutionized the study of the early events leading to induction of acquired immunity. Using this technique, Junt et al. (2007) report in a recent issue of Nature that macrophages of the mouse lymph node subcapsular sinus facilitate B cell activation in vivo by collecting and displaying native antigen. (Junt et al., 2007; Phan et al., 2007) suggest that native antigen is translocated at the surface of SCS macrophages from macrophage protrusions into the sinus (the "head") to areas of the macrophage in contact with follicular B cells (the "tail"). (Right panel) At the interface between SCS macrophages and follicular B cells there is accumulation of native antigen. In the case of a cognate interaction (in which the antigen is recognized by the B cell through the B cell receptor, surface IgM), B cells become activated. In the case of a noncognate interaction (in which the antigen is forming immune complexes and is recognized by complement receptors on B cells), then B cells can collect these antigens and transport them into the follicle, facilitating deposition on follicular dendritic cells.
Using multiphoton intravital microscopy of mouse lymph nodes, Junt et al. (2007) analyzed the distribution of inactivated viral particles in draining lymph nodes in situ soon after inoculation and detected accumulation of the viral particles at the subcapsular and medullary regions. In the SCS, the particle-bound cells make contact with lymph through protrusions that extend into the SCS lumen. The authors identified these protruding cells as macrophages expressing sialoadhesin (CD169) (Figure 1) . Retention of the inactivated viral particles was independent of the presence of antibodies and complement and was sensitive to local depletion of macrophages. The authors identified the area underneath the SCS as the zone where B cells encountered viral antigens. Here, viral particles could be identified at the interface between macrophages and B cells. These results are suggestive of antigen translocation by the macrophages from the SCS lumen to the area underneath the SCS. Antigen retention at this location leads to accumulation and reduced motility of antigen-specific B cells, which then internalize and process the antigen and migrate to the B cell-T cell border in lymph nodes.
In related work, Carrasco and Batista (2007) and Phan et al. (2007) provide evidence that the contribution of SCS macrophages to antigen delivery to follicles is not limited to antigens associated with inactivated viral particles. Both groups show that SCS macrophages present particulate antigens and antigen in the form of immune complexes to B cells. Furthermore, Phan et al. showed that through noncognate recognition of immune complexes by complement receptors 1 and 2, B cells are able to transport these complexes throughout follicles (Figure 1) .
The study by Junt et al. supports the notion that soluble antigen can also reach the follicle because there was a general reduction in the motility of antigen-specific B cells throughout the follicle in response to soluble virus-derived molecules. Additionally, the loss of macrophages did not disrupt this widespread B cell activation. It is also possible that the presence of viral molecules or cellular mediators associated with virus infection (such as interferon α) could have an effect on the permeability of the SCS similar to that mentioned earlier for endotoxin. Nevertheless, the authors demonstrate that antigen retention by macrophages greatly increased the efficacy of B cell activation.
Junt et al. assessed the role of lymph node macrophages in the control of viral infection and provide evidence that they restrict the virus from spreading, in agreement with the detection of degraded viral particles within SCS macrophages. This raises the question of how SCS macrophages have the capacity to deal with the same antigen in different ways, that is, internalization leading to destruction versus translocation. One possibility is that not all antigens reach the lymph nodes in the same form. Selective opsonic recognition by natural IgM antibody, complement, mannose binding lectin, or soluble mannose receptor could drastically alter the interaction between these SCS macrophages and incoming material. In addition, SCS macrophages have a reduced phagocytic capacity compared with medullary macrophages of the lymph node (Taylor et al., 2005b) , suggesting that they may have distinct functions.
Another intriguing feature of SCS macrophages that contrasts with medullary macrophages is their lack of the mannose receptor and their expression of sulphated glycoproteins that are ligands recognized by the cysteine-rich domain of the mannose receptor (CR-L). Thus, SCS macrophages are CD169 + CR-L + MR − , whereas medullary macrophages are CD169 + CR-L − MR + (Taylor et al., 2005a (Taylor et al., , 2005b . Indeed, one of the sulphated molecules recognized by the mannose receptor in SCS macrophages is CD169 (sialoadhesin) itself (Taylor et al., 2005a) . Furthermore, it appears that CD169, a sialicacid-binding lectin, when expressed by SCS macrophages displays carbohydrates recognized by other lectins expressed by innate immune cells (Kumamoto et al., 2004) . How this feature correlates with the ability of SCS macrophages to retain antigen in a naive form and transport it across the SCS is not clear.
A role for CR-L on SCS macrophages in B cell function is supported by several pieces of evidence: the requirement of B cells for CR-L expression (Yu et al., 2002) , the tantalizing relocalization of CR-L + CD169 + macrophages within the follicles upon stimulation with adjuvants, and the presence of CR-L on follicular dendritic cells during the germinal center reaction where B cells undergo differentiation and activation (Taylor et al., 2005a) . Even though this relocalized population of macrophages may also act as antigen-transporting cells, their slow movement when compared to the kinetics of B cell activation argues against a role for this population in the early activation of B lymphocytes. It could be argued that B cell behavior upon cognate interaction has been determined in these experimental settings using B cells bearing high-affinity surface receptors, which might have a lower activation threshold and could act as an antigen sink. Carrasco and Batista (2007) detected particulate antigen within the follicle and on follicular dendritic cells 24 hr after injection in the absence of antigen-specific transgenic B cells, a time frame consistent with a role for relocalized SCS macrophages in antigen transport (Taylor et al., 2005a) . The anatomical and molecular constraints might be greater for B cells that display a receptor with lower affinity. In these circumstances, the unique features of relocalized CR-L + CD169 + cells and follicular dendritic cells might be essential to lower the activation threshold of nontransgenic antigen-specific B cells. Whatever the requirements for subsequent activation of B cells, the Junt et al. work and the two other studies make an important contribution to understanding how native antigens initially access B cell follicles, a process that SCS macrophages clearly facilitate.
RNA interference (RNAi) pathways are emerging as crucial regulators of gene expression at the posttranscriptional level. Small RNAs can also feed back to the nucleus and induce the silencing of gene expression both at the levels of chromatin structure and transcription. Argonaute (Ago) proteins are central components to these diverse transcriptional and posttranscriptional regulatory pathways. These proteins bind to small-interfering (si)RNA molecules and use the sequence of the siRNAs to guide them to target RNAs. Target Small-interfering RNAs regulate gene expression by affecting chromatin structure, transcription, translation, and RNA stability. In a recent report in Genes & Development, El-Shami et al. (2007) show that in plants, Argonaute 4-which is involved in RNA-directed DNA methylation-directly associates with RNA polymerase IVb through a repeat motif, establishing an intimate molecular link between RNAi and transcription.
